2002252117 A 



Page 1 of 2 




(19) 




(11) Publication number: 2002252117 A 



Generated Document. 



PATENT ABSTRACTS OF JAPAN 



(21) Application number: 2001353428 

(22) Application date: 19.11.01 



(51) Intl. CI.: H01F 17/00 H01F 41/04 



(30) Priority: 



19.12.00 JP 2000385054 



(71) Applicant: MURATA MFG CO LTD 



(84) Designated contracting 
states: 



(43) Date of application 
publication: 



06.09.02 



(72) Inventor: YAMAMOTO TAKAHIRO 
NISHII MOTOI 
ARAKAWA HAJIME 



(74) Representative: 



(54) LAMINATED COIL 
COMPONENT AND ITS 
MANUFACTURING 
METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a laminated coil component 
that can be reduced in size and in 
manufacturing cost and has a low 
conductor resistance, and to provide a 
method of manufacturing the 
component. 

SOLUTION: A coil 2, the center axis 
of which crosses the direction of a 
lamination A of an element 
(laminate) 1 at right angles, is formed 
by respectively connecting one- and 
the other-side end sections of a 
prescribed via hole of a plurality of 
via holes 4 provided in the element 1, 
in the direction of lamination A to 
one- and the other-side end sections 
of another prescribed via hole of the 
via holes 4 in the direction of 
lamination A through belt-like 
connecting electrodes 5 having 
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plural-layer structures and provided 
in the element 1, in parallel with the 
laminating surface of the element 1 
(in the direction perpendicular to the 
direction of lamination A). At the 
same time, the coil 2 is connected to 
an external electrode 3 for inputting 
and outputting through a lead-out 
electrode 6, which has a plural-layer 
structure and are provided in parallel 
with the lamination surface. 
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Epitome 



(57) [Abstract] 

[Technical problem] a miniaturization — possible — a conductor — 
resistance is low and, moreover, the laminating mold coil component 
which can aim at reduction of a manufacturing cost, and its manufacture 
approach are offered. 

[Means for Solution] On the other hand, the direction of a laminating of 




the predetermined Bahia hall of two or more Bahia halls 4 arranged in 
the interior of a component (layered product) 1 the side edge sections 
and the other side edges of the direction of a laminating of the 
predetermined Bahia hall While forming in the interior of a component 1 
the coil 2 with which it connects with parallel with a laminating side 
the band-like connection electrode 5 of two or more layer structure 
arranged (in direction which intersects perpendicularly in the direction 
A of a laminating), and the direction A of a laminating and a coil 
medial axis cross at right angles the drawer electrode 6 of a laminating 
side and two or more layer structure arranged in parallel — this coil 2 
— I/O — business — it connects with the external electrode 3. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] The laminating mold coil component characterized by providing 
the following, the I/O which the coil which goes around the coil medial 
axis which intersects perpendicularly with the direction of a laminating 
is arranged in the interior of a layered product, and flows with the 
both ends of a coil in the both~ends side of a layered product — 
business — the Bahia hall which is the laminating mold coil component 
which has the structure where the external electrode was arranged, and 
was arranged in two or more locations seen from [ inside a layered 
product ] the laminating so that an axial center might meet in the 
direction of a laminating The band-like connection electrode of two or 
more layer structure which constitutes the coil with which it is 
arranged in the interior of a layered product by a laminating side and 
parallel, it collaborates with the Bahia hall by [ of the direction of a 
laminating of the predetermined Bahia hall ] on the other hand 
connecting the side edge sections and the other side edges of the 
direction of a laminating of the predetermined Bahia hall, and the 
direction of a laminating and a coil medial axis cross at right angles 
The drawer electrode of two or more layer structure which is arranged in 
the interior of a layered product by a laminating side and parallel, and 
connects the Bahia hall, said coil which consists of band-like 
connection electrodes, and said external electrode for I/O 
[Claim 2] said drawer electrode — the abbreviation center section of 
the direction of a laminating of a layered product — and the laminating 
mold coil component according to claim 1 characterized by being arranged 
in a laminating side and parallel. 

[Claim 3] said coil which consists of a Bahia hall and a band-like 
connection electrode on the surface of a layered product, and the 
capacity acquisition which counters — business — the laminating mold 
coil component according to claim 1 or 2 characterized by arranging the 
external electrode. 




[Claim 4] while said band-like connection electrode and the internal 
electrode for capacity acquisition which counters are arranged in one 
[ at least ] field of the one side of the direction outside of a 
laminating, and the other side rather than said band-like connection 
electrode inside a layered product — the front face of a layered 
product — grounding — business — an external electrode arranges — 
having — **** — and the internal electrode for capacity acquisition — 
grounding — business — the laminating mold coil component according to 
claim 3 characterized by connecting with an external electrode. 
[Claim 5] The laminating mold coil component according to claim 3 or 4 
characterized by being formed from the ingredient with which the field 
in which said internal electrode for capacity acquisition of a layered 
product is arranged uses a dielectric ceramic as a principal component. 
[Claim 6] The manufacture approach of the laminating mold coil component 
which is an approach for manufacturing a laminating mold coil component 
according to claim 1 to 5, and is characterized by providing the process 
which fills up this through tube with conductive paste, and forms the 
Bahia hall after irradiating the laser beam by which the spectrum was 
carried out by the diffraction grating and forming a through tube in a 
ceramic green sheet. 

[Claim 7] The manufacture approach of the laminating mold coil component 
according to claim 6 characterized by forming a layered product by 
carrying out actual sticking by pressure after performing and carrying 
out the predetermined number-of-sheets laminating of the laminating in 
carrying out the laminating of the ceramic green sheet with which said 
Bahia hall was formed, and forming a layered product, carrying out 
temporary sticking by pressure whenever it carries out the laminating of 
the ceramic green sheet of one sheet or two sheets or more. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to 
the laminating mold coil component and its manufacture approaches of a 
laminated structure, such as a laminating mold inductor, laminating mold 
LC composite part, etc. with which it comes to arrange a coil into a 
layered product, in detail about a laminating mold coil component and 
its manufacture approach. 
[0002] 

[Description of the Prior Art] A laminating mold inductor is in one of 
the typical laminating mold coil components, and there are some which 
have structure as shown in drawing 9 in the inside of such a laminating 
mold inductor, namely, the both-ends side of a component 51 where the 
coil 52 of the laminating mold which goes around the coil medial axis 
set up as this laminating mold inductor's corresponded with the 
direction A of a laminating of the component 51 which is a layered 
product was arranged in the interior of a component 51, and the both 
ends of this coil 52 were pulled out — I/O — business — it has the 
structure where the external electrode 53 was arranged. 
[0003] And as shown in drawing 10 , the above-mentioned conventional 
laminating mold inductor usually To the ceramic green sheet 56 in which 
the Bahia hall 54 for an interlayer connection was formed, by approaches, 
such as screen-stencil After printing conductive paste in the 
configuration according to the Bahia hall 54 and forming the coil 
pattern (internal electrode) 55, The Bahia hall 57 is formed in the 
ceramic green sheet 56 with which this coil pattern 55 was printed, and 
a position, and the 1/0 after carrying out laminating sticking by 
pressure and calcinating the ceramic green sheet 59 with which the 
electrode layer 58 for connection with the exterior was formed in the 
front face of a front flesh side — business — pass the process which 
forms the external electrode 53 ( drawing 9 ) — it is manufactured. 
[0004] however, the above-mentioned conventional laminating mold coil 
component equipped with the coil 52 ( drawing 9 ) which the thickness of 
the electrode (coil pattern 55 after baking (internal electrode)) formed 
by screen-stenciling and calcinating conductive paste as mentioned above 
has about 20 micrometers and small thickness at the maximum, and 
consists of such a coil pattern 55 — setting — a conductor — 
resistance is strong and the actual condition is that it is difficult to 
fully deal with a high current. 



[0005] by the way, a conductor — although how to carry out the 
laminating of every two or more layers of the same coil patterns 55, and 
enlarge electrode thickness as an approach of reducing resistance can be 
considered, when laminating number of sheets increases, there is a 
trouble it not only causes enlargement of a product, but that a 
production process becomes complicated and it causes the rise of cost. 
In addition, the above-mentioned trouble is applied not only to a 
laminating mold inductor but various laminating mold coil components, 
such as laminating LC composite part. 

[0006] that to which the invention in this application solves the above- 
mentioned trouble — it is — a miniaturization — possible — a 
conductor — resistance is low and, moreover, it aims at offering the 
laminating mold coil component which can aim at reduction of a 
manufacturing cost, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, the laminating mold coil component concerning claim 1 of the 
invention in this application The coil which goes around the coil medial 
axis which intersects perpendicularly with the direction of a laminating 
is arranged in the interior of a layered product. It is the laminating 
mold coil component which has the structure where the external electrode 
was arranged, and the I/O which flows with the both ends of a coil in 
the both-ends side of a layered product — business — The Bahia hall 
arranged in two or more locations seen from [ inside a layered product ] 
the laminating so that an axial center might meet in the direction of a 
laminating, It is arranged in the interior of a layered product by a 
laminating side and parallel. By [ of the direction of a laminating of 
the predetermined Bahia hall ] on the other hand connecting the side 
edge sections and the other side edges of the direction of a laminating 
of the predetermined Bahia hall The band-like connection electrode of 
two or more layer structure which constitutes the coil with which it 
collaborates with the Bahia hall and the direction of a laminating and a 
coil medial axis cross at right angles, It is arranged in the interior 
of a layered product by a laminating side and parallel, and is 
characterized by providing the drawer electrode of two or more layer 
structure which connects the Bahia hall, said coil which consists of 
band-like connection electrodes, and said external electrode for I/O. 
[0008] The laminating mold coil component of the invention in this 
application (claim 1) On the other hand, the direction of a laminating 
of the predetermined Bahia hall of two or more Bahia halls the side edge 
sections and the other side edges of the direction of a laminating of 



the predetermined Bahia hall While forming the coil with which it 
connects with parallel with a laminating side the band-like connection 
electrode of two or more layer structure arranged (in direction which 
intersects perpendicularly in the direction of a laminating), and the 
direction of a laminating and a coil medial axis cross at right angles 
the drawer electrode of a laminating side and two or more layer 
structure arranged in parallel — this coil — I/O — business — since 
he is trying to connect with an external electrode, without it causes 
enlargement of a product — a conductor — it becomes possible to reduce 
resistance, namely, — without it checks a miniaturization by what 
thickness of a band-like connection electrode and a drawer electrode is 
enlarged for (the number of laminatings is increased) until the 
electrode cross section of the Bahia hall and the cross section of 
equivalent extent are secured by making a band-like connection electrode 
and a drawer electrode into two or more layer structure — a conductor - 
- resistance can be reduced and the correspondence nature to a high 
current can be raised now. 

[0009] moreover, the laminating mold coil component of claim 2 — said 
drawer electrode — the abbreviation center section of the direction of 
a laminating of a layered product — and it is characterized by being 
arranged in a laminating side and parallel. 

[0010] Although it is necessary to consider the directivity at the time 
of mounting since stray capacity may occur between the electrode on a 
mounting substrate, and a drawer electrode and a RF property becomes 
easy to deteriorate when the drawer electrode is arranged near the 
outermost layer of a layered product In the laminating mold coil 
component concerning claim 2 A drawer electrode in the abbreviation 
center section of the direction of a laminating of a layered product And 
since he is trying to arrange in a laminating side and parallel, It 
becomes possible to control that stray capacity occurs between the 
electrode on a mounting substrate, and a drawer electrode, and it 
becomes possible to abolish the directivity at the time of mounting and 
to raise the workability in a mounting process. 

[0011] moreover, the capacity acquisition which the laminating mold coil 
component of claim 3 counters with said coil which consists of a Bahia 
hall and a band-like connection electrode on the surface of a layered 
product — business — it is characterized by arranging the external 
electrode. 

[0012] the coil which consists of a Bahia hall and a band-like 
connection electrode on the surface of a layered product, and the 
capacity acquisition which counters — business — the case where an 



external electrode is arranged — the front face of a layered product — 
capacity acquisition — business — only arranging an external electrode 

— the Bahia hall and capacity acquisition — business — it becomes 
possible to secure a required capacity between external electrodes, and 
it becomes possible to constitute laminating mold LC composite part 
easily. 

[0013] moreover — while the internal electrode for capacity acquisition 
with which the laminating mold coil component of claim 4 counters one 
[ at least ] field of the one side of the direction outside of a 
laminating and the other side with said band-like connection electrode 
rather than said band-like connection electrode inside a layered product 
is arranged — the front face of a layered product — grounding — 
business — an external electrode arranges — having — **** — and the 
internal electrode for capacity acquisition — grounding — business — 
it is characterized by connecting with an external electrode. 
[0014] While arranging a band-like connection electrode and the internal 
electrode for capacity acquisition which counters in one [ at least ] 
field of the one side of the direction outside of a laminating, and the 
other side rather than a band-like connection electrode the front face 
of a layered product — grounding — business — an external electrode - 

- arranging — the internal electrode for capacity acquisition — 
grounding — business — by connecting with an external electrode, it 
becomes possible to secure a larger capacity than the case of the 
laminating mold coil component concerning claim 3, and it becomes 
possible to raise the degree of freedom of a property design. 

[0015] Moreover, the laminating mold coil component of claim 5 is 
characterized by being formed from the ingredient with which the field 
in which said internal electrode for capacity acquisition of a layered 
product is arranged uses a dielectric ceramic as a principal component. 
[0016] securing a still larger capacity by constituting the field in 
which the internal electrode for capacity acquisition of a layered 
product is arranged from an ingredient which uses a dielectric ceramic 
as a principal component — possible — becoming — the invention in 
this application — more — efficiency — oh, it can close. 
[0017] Moreover, the manufacture approach of the laminating mold coil 
component of the invention in this application (claim 6) is an approach 
for manufacturing a laminating mold coil component according to claim 1 
to 5, and after it irradiates the laser beam by which the spectrum was 
carried out by the diffraction grating and forms a through tube in a 
ceramic green sheet, it is characterized by providing the process which 
fills up this through tube with conductive paste, and forms the Bahia 



hall. 

[0018] After irradiating the laser beam by which the spectrum was 
carried out by the diffraction grating and forming a through tube in a 
ceramic green sheet, by filling up this through tube with conductive 
paste, and forming the Bahia hall, it becomes possible to form a highly 
precise through tube very efficiently to a ceramic green sheet, and it 
becomes possible to manufacture efficiently the laminating mold coil 
component of the invention in this application. Moreover, according to 
the approach of irradiating a laser beam, it is detailed, and since it 
becomes possible to form the Bahia hall where precision is high, it 
becomes possible to form a coil with many numbers of turns with the same 
product dimension. 

[0019] Moreover, after the manufacture approach of the laminating mold 
coil component of claim 7 performs and carries out the predetermined 
number-of-sheets laminating of the laminating in carrying out the 
laminating of the ceramic green sheet with which said Bahia hall was 
formed, and forming a layered product, carrying out temporary sticking 
by pressure whenever it carries out the laminating of the ceramic green 
sheet of one sheet or two sheets or more, it is characterized by forming 
a layered product by carrying out actual sticking by pressure. 
[0020] Without producing a location gap of a coil pattern by carrying 
out actual sticking by pressure, after performing and carrying out the 
predetermined number-of-sheets laminating of the laminating, carrying 
out temporary sticking by pressure whenever it carries out the 
laminating of the ceramic green sheet of one sheet or two sheets or more, 
it becomes possible to form a desired layered product certainly, and the 
laminating mold coil component of the invention in this application can 
be manufactured still more efficiently. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the 
invention in this application is explained based on a drawing. In 
addition, the following operation gestalten explain taking the case of 
the laminating mold inductor which has the structure where the coil was 
arranged into the magnetic-substance ceramic, and laminating mold LC 
composite part. 

[0022] The appearance perspective view showing the laminating mold 
inductor which [operation gestalt l] drawing 1 requires for 1 operation 
gestalt (operation gestalt 1) of the invention in this application, and 
drawing 2 are the decomposition perspective views showing the layered 
product which constitutes a laminating mold inductor. 

[0023] the I/O which the coil 2 of the laminating mold which goes around 



the coil medial axis set up so that it might intersect perpendicularly 
with the direction A of a laminating of a component 1 is arranged in the 
interior of a component (layered product) 1, and flows with the both 
ends of a coil 2 in the both-ends side of a component 1 as the 
laminating mold inductor concerning this operation gestalt 1 is shown in 
drawing 1 — business — it has the structure where the external 
electrode 3 was arranged. 

[0024] And two or more Bahia halls 4 arranged in the predetermined flat- 
surface location (location seen from the laminating) so that an axial 
center might meet in the direction A of a laminating are arranged in the 
interior of a component L Similarly inside a component 1, moreover, by 
[ of the direction of a laminating of the predetermined Bahia hall 4 ] 
on the other hand connecting the side edge sections (upper limit 
section) and the other side edges (lower limit section) of the direction 
of a laminating of the predetermined Bahia hall 4 The band-like 
connection electrode 5 of two or more layer structure which constitutes 
the coil 2 with which the direction A of a laminating and a coil medial 
axis cross at right angles united with the Bahia hall 4 is arranged in a 
laminating side and parallel (direction which intersects perpendicularly 
in the direction A of a laminating). 

[0025] Furthermore, the drawer electrode 6 of two or more layer 
structure which connects the external electrode 3 for I/O as the coil 2 
which consists of a Bahia hall 4 and a band-like connection electrode 5 
is arranged in the interior of a component 1 by a laminating side and 
parallel (direction which intersects perpendicularly in the direction A 
of a laminating). In addition, the drawer electrode 6 is formed in the 
same flat surface as the band-like connection electrode 5 in the 
laminating mold inductor of this operation gestalt 1. 

[0026] Next, the manufacture approach of the laminating mold inductor of 
this operation gestalt 1 is explained. First, the ceramic green sheet 8 
with which the Bahia hall 7 (it finally becomes the Bahia hall 4 
( drawing 1 )) was formed for every (l) predetermined location as shown 
in drawing 2 , (2) The Bahia hall 9 (finally it becomes a connection 
part with the Bahia hall 4 ( drawing 1 )) is formed for every 
predetermined location. And the ceramic green sheet 12 with which the 
conductor patterns 10 and 11 used as the band-like connection electrode 
5 ( drawing 1 ) of a predetermined configuration and the drawer 
electrode 6 including these Bahia halls 9 were formed, (3) The Bahia 
hall 13 (finally it becomes a connection part with the Bahia hall 4 
( drawing 1 )) is formed for every predetermined location. And the 
ceramic green sheet 15 including these Bahia halls 13 with which the 



conductor pattern 14 used as the band-like connection electrode 5 
( drawing 1 ) of a predetermined configuration was formed, (4) Four 
kinds of ceramic green sheets of the ceramic green sheet 16 for outer 
layers with which the Bahia hall and the conductor pattern are not 
formed are prepared. 

[0027] In addition, what fabricated magnetic-substance ceramic 
ingredients, such as a nickel-Cu-Zn ferrite and a nickel-Zn ferrite, or 
the nonmagnetic insulator ceramic ingredient which consists of a glass 
ceramic by approaches, such as a doctor blade method and the Czochralski 
method, as ceramic green sheets 8, 12, 15, and 16, for example is used. 
[0028] Moreover, conductor patterns 10, 11, and 14 are formed by screen- 
stenciling the conductive paste which uses Ag as a principal component. 
In addition, near the edge, the conductor pattern 11 used as the drawer 
electrode 6 is formed in a band-like pattern, and it is constituted so 
that it may flow certainly with the external electrode 3, so that the 
one side of the ceramic green sheet 12 may be met, while being pulled 
out even near the edge of the ceramic green sheet 12, as shown in 
drawing 2 . 

[0029] Moreover, the Bahia halls 7, 9, and 13 are emitted from a laser 
light source, and after forming a through tube in the predetermined 
location of the ceramic green sheets 8, 12, and 15 by irradiating the 
laser beam by which the spectrum was carried out by passing a 
diffraction grating, they are formed by filling up this through tube 
with conductive paste. 

[0030] In addition, the through tube used as the Bahia halls 7, 9, and 
13 For example, the X-Y table which supports the mother sheet of a 
ceramic green sheet movable, C02 The diffraction grating which carries 
out a spectrum to two or more laser beams which have the configuration, 
for example, a circular cross-section configuration, where passed the 
laser beam emitted from laser light sources, such as YAG, and a laser 
light source, and it corresponded with the through tube, The gal BANOSU 
can mirror in which the laser beam by which the spectrum was carried out 
by passing a diffraction grating is reflected by predetermined angle of 
reflection, Each of a component 1 and the partition corresponding to a 
mother sheet top are beforehand set up using processing equipment 
equipped with the condenser lens which condenses the reflected laser 
beam. By applying the approach of forming the through tube of the 
necessary number instantaneous to every one partition etc. , 
manufacturing efficiently is possible, moving this mother sheet. 
[0031] When the exposure of such a laser beam is used, a diameter can 
form efficiently the through tube from 50 micrometers to about 200 



micrometers to the ceramic green sheets 8, 12, and 15 in the location 
precision of about **10 micrometers. Therefore, it becomes possible with 
the same product dimension to form a coil with many numbers of turns. In 
addition, it is not restricted to the approach by the exposure of the 
above laser beams, and the formation approach of a through tube can also 
apply the approach of punching processing by metal mold, punching by the 
drill, etc. 

[0032] And as mutually overlapped in Bahia hall 7 formed in the 
predetermined location, while carrying out the laminating of the ceramic 
green sheet 8 of predetermined number of sheets As the Bahia hall 9 laps 
with the Bahia hall 7, it carries out the laminating of the 
predetermined number of sheets of the ceramic green sheet 12 with which 
the conductor patterns 10 and 11 used as the band-like connection 
electrode 5 and the drawer electrode 6 were formed to the top-face side 
of the ceramic green sheet 8. Furthermore, the laminating of the 
predetermined number of sheets of the ceramic green sheet 15 with which 
the conductor pattern 14 used as the band-like connection electrode 5 
was formed is carried out to the inferior-surface~of-tongue side of the 
ceramic green sheet 8 so that the Bahia hall 13 may lap with the Bahia 
hall 7. In addition, the laminating number of sheets of the ceramic 
green sheets 12 and 15 in this case is set up so that the cross- 
sectional area of the band-like connection electrode 5 and the drawer 
electrode 6 may serve as cross-sectional area of the Bahia hall 7, and 
equivalent extent. 

[0033] And after carrying out the laminating of every [ of the ceramic 
green sheet 16 with which the Bahia hall and the conductor pattern are 
not formed / the number of predetermined sheets ] to the inferior- 
surface-of-tongue side of the ceramic green sheet 15 the top-face side 
of the ceramic green sheet 12 further, a layered product 17 (non- 
calcinated component 1) is produced by sticking the whole ceramic green 
sheets 8, 12, 15, and 16 by pressure along the direction A of a 
laminating. 

[0034] in addition, when there is much laminating number of sheets as 
these whole ceramic green sheets 8, 12, 15, and 16 Since the laminating 
section of Bahia hall 7 may start a buckling at the time of sticking by 
pressure, in carrying out the laminating of the above number of sheets 
to some extent After performing and carrying out the predetermined 
number-of-sheets laminating of the laminating, carrying out temporary 
sticking by pressure by the pressure comparatively low whenever it 
carries out the laminating of one sheet of the ceramic green sheets 8, 
12, 15, and 16, or the two sheets or more, it is desirable by carrying 



out actual sticking by pressure to form a layered product. 
[0035] Moreover, it is possible to constitute so that there may be no 
special constraint in the built-up sequence of the ceramic green sheets 
8, 12, 15, and 16 and the laminating of each ceramic green sheet may be 
carried out in the sequence of various arbitration. 

[0036] In the layered product 17 (non-calcinated component 1) produced 
as mentioned above, as a result of connecting electrically with the 
Bahia hall 7 of the ceramic green sheet 8 each of the conductor patterns 
10 and 14 used as the band-like connection electrode 5 formed in the 
ceramic green sheets 12 and 15 through the Bahia halls 9 and 13, the 
coil 2 of the laminating mold with which the direction A of a laminating 
and a coil medial axis cross at right angles is formed in the interior 
of a layered product 17. 

[0037] By the way, the mother ceramic green sheet of a large area with 
which the Bahia hall 7 was formed in the actual production process, The 
mother ceramic green sheet of a large area with which the conductor 
patterns 10 and 11 used as many band-like connection electrodes 5 and 
the drawer electrode 6 were formed, The mother ceramic green sheet of a 
large area with which the conductor pattern 14 used as many band-like 
connection electrodes 5 was formed, After producing a laminating block 
(mother block) by being stuck by pressure after carrying out the 
laminating of the mother ceramic green sheet of a large area with which 
neither the Bahia hall nor a conductor pattern is formed mutually, The 
approach of producing each layered product 17 will be applied to 
coincidence by meeting and dividing [ cut and ] this laminating block 
into a predetermined cutting plane line. 

[0038] In addition, since it is constituted in the laminating mold 
inductor of this operation gestalt 1 so that the direction A of a 
laminating and coil medial axis of a layered product 17 may intersect 
perpendicularly, a big cutting margin is needed and it becomes possible 
to cut a cutting margin using the pushing-out cutting edge of the shape 
of a hardly needed razor, since it is also possible to cut without using 
the dicing saw (grinding stone-like rotary knife) with which floor to 
floor time becomes long, and it becomes possible to simplify a 
production process. 

[0039] and the I/O which flows with the both ends of a coil 2 by 
applying conductive paste to the both-ends side of a component 1, and 
being burned on it after carrying out cleaning baking processing of the 
layered product 17 which is not calcinated [ which was produced as 
mentioned above ] and producing a component 1 — business — the 
external electrode 3 is formed. Thereby, a laminating mold inductor as 



shown in drawing 1 is obtained, in addition, this laminating mold 
inductor — I/O — business — when the posture which has the external 
electrode 3 in the horizontal direction (longitudinal direction) both- 
ends side of a component 1 is taken, it is the so-called coil horizontal 
Maki type with which a coil 2 will be in a horizontal volume condition 
of laminating mold coil component. 

[0040] In the laminating mold inductor of this operation gestalt 1, 
since the direction A of a laminating and coil medial axis of a 
component 1 lie at right angles mutually, with the conventional 
configuration with parallel direction A of a laminating and coil medial 
axis, it becomes possible to raise the anti-chip box reinforcement which 
was lkgf extent to 3 - 4kgf extent. In the case of the inductor for RFs 
using the non-magnetic-material ceramic which uses glass as a principal 
component especially, anti-chip box reinforcement can be raised at 5 or 
more times. 

[0041] Moreover, when the band-like connection electrode 5 and the 
drawer electrode 6 have two or more layer structure and increase the 
number of laminatings in this laminating mold inductor Since electrode 
thickness can be enlarged until the cross section of the Bahia hall 4 
and the cross section of equivalent extent are secured, it sets to the 
conventional laminating mold inductor. In the laminating mold inductor 
of this operation gestalt 1, it is checked to the inductance in 100MHz 
having been lOnH extent that the inductance in 100MHz becomes about 100 
nH extent, in addition, as a mode which forms the band-like connection 
electrode 5 and the drawer electrode 6 of two or more layer structure 
While carrying out two or more sheet laminating of the ceramic green 
sheet which formed the conductor pattern of monolayer structure as 
mentioned above Form the conductor pattern of two or more layer 
structure in the ceramic green sheet of one sheet other than a mode 
which connects the conductor pattern of each monolayer structure by the 
Bahia hall, and two or more sheet laminating of this is carried out. 
Although the mode which connects the conductor pattern of two or more 
layer each structure by the Bahia hall, or the mode which forms the 
conductor pattern of two or more layer structure in the ceramic green 
sheet of one sheet is illustrated, each of these is contained in the 
range of the invention in this application. 

[0042] Moreover, although the single coil 2 is arranged in the interior 
of a component 1 with this operation gestalt 1, it is also possible to 
arrange two or more coils in juxtaposition. In addition, if two coils 
are the laminating mold inductors arranged in juxtaposition, it is also 
possible to use it as a transformer. For example, when two coils form 



the laminating mold coil component arranged in juxtaposition, as shown 
in drawing 3 , it can manufacture by the same approach as the case where 
the laminating mold inductor of the above-mentioned operation gestalt 1 
is manufactured, by preparing the ceramic green sheet with which the 
conductor pattern, the Bahia hall, etc. were formed in the sheet of one 
sheet 2 sets at a time according to the case of the above-mentioned 
operation gestalt 1, and carrying out the laminating of this. In 
addition, in drawing 3 , the same sign is given to the same as that of 
drawing 1 and drawing 2 , or a corresponding part. 
[0043] The appearance perspective view showing the laminating mold 
inductor which [operation gestalt 2] drawing 4 requires for other 
operation gestalten (operation gestalt 2) of the invention in this 
application, and drawing 5 are the decomposition perspective views 
showing the layered product which constitutes a laminating mold inductor. 
In the laminating mold inductor of this operation gestalt 2, the drawer 
electrode 6 of two or more layer structure is arranged in the 
abbreviation center section of the direction A of a laminating of a 
component (layered product) 1 by a laminating side and parallel 
(direction which intersects perpendicularly in the direction A of a 
laminating). In addition, since the configuration of others including 
the whole laminating mold inductor configuration of this operation 
gestalt 2 is the same as that of the case of the laminating mold 
inductor of the above-mentioned operation gestalt 1, it omits 
explanation in order to avoid duplication. In addition, in drawing 4 and 
drawing 5 , the same sign is given to the same as that of drawing 1 and 
drawing 2 , or a corresponding part. 

[0044] As shown in drawing 5 , the laminating mold inductor of this 
operation gestalt 2 for every (1) predetermined location The Bahia hall 
7 (finally it becomes the Bahia hall 4 ( drawing 4 )), The ceramic green 
sheet 18 with which the conductor pattern 11 used as the same drawer 
electrode 6 of a predetermined configuration as the case of said 
operation gestalt 1 was formed, (2) The ceramic green sheet 8 (8a, 8b) 
with which the Bahia hall 7 (it finally becomes the Bahia hall 4 
( drawing 4 )) was formed for every predetermined location, (3) The 
Bahia hall 9 (finally it becomes a connection part with the Bahia hall 4 
( drawing 4 )) is formed for every predetermined location. And the 
ceramic green sheet 19 including these Bahia halls 9 with which the 
conductor pattern 10 used as the band-like connection electrode 5 
( drawing 4 ) of a predetermined configuration was formed, (4) The Bahia 
hall 13 (finally it becomes a connection part with the Bahia hall 4 
( drawing 4 )) is formed for every predetermined location. And the 
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ceramic green sheet 20 including these Bahia halls 13 with which the 
conductor pattern 14 used as the band-like connection electrode 5 
( drawing 4 ) of a predetermined configuration was formed, (5) Five 
kinds of ceramic green sheets of the ceramic green sheet 16 for outer 
layers with which the Bahia hall and the conductor pattern are not 
formed are prepared. According to the case of the above-mentioned 
operation gestalt 1, these five kinds of ceramic green sheets are 
produced through processes, such as baking and formation of an external 
electrode, after being stuck by pressure, a laminating and. 
[0045] In the laminating mold inductor of this operation gestalt 2, 
since the drawer electrode 6 is arranged in the abbreviation center 
section of the direction A of a laminating of a component 1 (layered 
product 17), it becomes possible to control that stray capacity occurs 
between the electrode on a mounting substrate, and the drawer electrode 
6, and it becomes possible to abolish the directivity at the time of 
mounting and to raise the workability in a mounting process. In addition, 
in the laminating mold inductor of this operation gestalt 2, the same 
effectiveness as the laminating mold inductor of the above-mentioned 
operation gestalt 1 can be acquired also in other points. 
[0046] [Operation gestalt 3] drawing 6 is the appearance perspective 
view showing the laminating mold LC composite part concerning the 
operation gestalt of further others of the invention in this application 
(operation gestalt 3). capacity acquisition of the pair which counters 
with a coil 2 (mainly Bahia hall 4) so that it may turn to vertical 
both-sides side in the laminating mold LC composite part of this 
operation gestalt 3 from the both-sides side center section of the 
component 1 which is a layered product — business — the external 
electrode 40 is arranged. 

[0047] namely, the component 1 which constitutes the laminating mold 
inductor which explained the laminating mold LC composite part of this 
operation gestalt 3 with the operation gestalt 1 — capacity acquisition 
— business — the external electrode 40 — arranging — capacity 
acquisition — business — the external electrode 40 is arranged so that 
it may counter mainly with the Bahia hall 4 which constitutes a coil 2. 
[0048] in addition, capacity acquisition — business — the external 
electrode 40 — 1/0 — business — it is possible to form conductive 
paste in the predetermined field of a component 1 like the external 
electrode 3 by the approach which can be applied and burned. Since the 
configuration of others including the whole laminating mold inductor 
configuration of this operation gestalt 3 is the same as that of the 
case of the laminating mold inductor of the above-mentioned operation 



gestalt 1, it omits explanation in order to avoid duplication. In 
addition, in drawing 6 , the same sign is given to the same as that of 
drawing 1 and drawing 2 , or a corresponding part. 

[0049] as mentioned above, the capacity acquisition which counters the 
position of the front face of the component 1 which constitutes the 
laminating mold inductor of the operation gestalt 1 with a coil (Bahia 
hall 4 which mainly constitutes a coil 2 from an operation gestalt) — 
business — only arranging the external electrode 40 — the Bahia hall 4 
and capacity acquisition — business — it becomes possible to secure a 
required capacity between the external electrodes 40, and it becomes 
possible to form laminating mold LC composite part easily. 
[0050] in addition, the component 1 which constitutes the laminating 
mold inductor of the operation gestalt 1 from this operation gestalt 3 - 
- capacity acquisition — business — although it constitutes so that 
the external electrode 40 may arrange — capacity acquisition — 
business — the component 1 which constitutes the laminating mold 
inductor which constraint special to the concrete configuration or the 
concrete arrangement location of the external electrode 40 does not have, 
for example, explained with an operation gestalt 2 — capacity 
acquisition — business — it is possible to also constitute so that an 
external electrode 40 may arrange 

[0051] The appearance perspective view showing the laminating mold LC 
composite part which [operation gestalt 4] drawing 7 requires for the 
operation gestalt of further others of the invention in this application 
(operation gestalt 4), and drawing 8 are the decomposition perspective 
views showing the layered product which constitutes this laminating mold 
LC composite part. In the laminating mold LC composite part of this 
operation gestalt 4, the band-like connection electrode 5 and the 
internal electrode 42 for capacity acquisition of the pair which 
counters are arranged in field (top field and bottom field) la of the 
outside of the direction A of a laminating rather than the band-like 
connection electrode 5 ( drawing 7 ) inside the component 1 which is a 
layered product, and the capacity acquisition to which the internal 
electrode 42 for capacity acquisition was formed in the both~sides side 
of the front face of a component 1 — business — grounding of the pair 
which serves as an external electrode — business — it connects with 
external electrode 40a. In addition, in the laminating mold LC composite 
part of this operation gestalt 4, the top field in which the internal 
electrode 42 for capacity acquisition of a component 1 is arranged, and 
bottom field la are formed from the ingredient which uses a dielectric 
ceramic as a principal component. 




[0052] The internal electrode 42 for capacity acquisition of a pair with 
which the laminating mold LC composite part of this operation gestalt 4 
counters with the band-like connection electrode 5, It has external 
electrode 40a. the capacity acquisition to which the internal electrode 
42 for capacity acquisition is connected — business — grounding which 
serves as an external electrode — business — Furthermore, since the 
top field in which the internal electrode 42 for capacity acquisition is 
arranged, and bottom field la are formed from the ingredient which uses 
a dielectric ceramic as a principal component securing a still larger 
capacity compared with the case of the laminating mold LC composite part 
of the above-mentioned operation gestalt 3 — possible — becoming — 
the invention in this application — further — efficiency — oh, it can 
close. 

[0053] In addition, since the configuration of others including the 
whole laminating mold LC composite part configuration of this operation 
gestalt 4 is the same as that of the laminating mold inductor of the 
above-mentioned operation gestalt 1, and the laminating mold LC 
composite part of the above-mentioned operation gestalt 3, it omits 
explanation in order to avoid duplication. In addition, in drawing 7 and 
8, the same sign is given to the same as that of drawing 1 , drawing 2 , 
and drawing 6 , or a corresponding part. Moreover, in drawing 7 , 
although illustration of the structure inside a component 1 is omitted 
since the internal electrode 42 for capacity acquisition and external 
electrode 40a for grounding need to be shown, the structure inside a 
component 1 is completely the same as that of drawing 6 . 
[0054] Moreover, the laminating mold LC composite part of this operation 
gestalt 4 Drawing 8 For example, the ceramic green sheet 8 with which 
the Bahia hall 7 (it finally becomes the Bahia hall 4 (refer to drawing 
6 )) was formed for every (1) predetermined location so that it might be 
shown, (2) The Bahia hall 9 (finally it becomes a connection part with 
the Bahia hall 4 (refer to drawing 6 )) is formed for every 
predetermined location, and as the case of the conductor pattern 10 used 
as the band-like connection electrode 5 (refer to drawing 6 ) of a 
predetermined configuration including these Bahia halls 9, and said 
operation gestalt 1 [ the ] [ same ] The ceramic green sheet 12 with 
which the conductor pattern 11 used as the drawer electrode 6 of a 
predetermined configuration was formed, (3) The Bahia hall 13 (finally 
it becomes a connection part with the Bahia hall 4 (refer to drawing 
6 )) is formed for every predetermined location. And the ceramic green 
sheet 15 including these Bahia halls 13 with which the conductor pattern 
14 used as the band-like connection electrode 5 (refer to drawing 6 ) of 




a predetermined configuration was formed, (4) in the ceramic green sheet 
16 for outer layers with which the Bahia hall and the conductor pattern 
are not formed, and (5) plane-view cross-joint configuration As [ reach 
/ the other-end section which counters one edge and this edge / even a 
sheet end face ] Five kinds of ceramic green sheets of the ceramic green 
sheet 44 with which the conductor pattern 43 used as the internal 
electrode 42 for capacity acquisition was formed are prepared. According 
to the case of the above-mentioned operation gestalt 1, these five kinds 
of ceramic green sheets are produced through processes, such as baking 
and formation of an external electrode, after being stuck by pressure, a 
laminating and. 

[0055] In addition, it is not limited to the above-mentioned operation 
gestalten 1~4, and the invention in this application can add various 
application and deformation within the limits of the summary of 
invention. 
[0056] 

[Effect of the Invention] As mentioned above, the laminating mold coil 
component of the invention in this application (claim l) On the other 
hand, the direction of a laminating of the predetermined Bahia hall of 
two or more Bahia halls the side edge sections and the other side edges 
of the direction of a laminating of the predetermined Bahia hall While 
forming the coil with which it connects with parallel with a laminating 
side the band-like connection electrode of two or more layer structure 
arranged (in direction which intersects perpendicularly in the direction 
of a laminating), and the direction of a laminating and a coil medial 
axis cross at right angles the drawer electrode of a laminating side and 
two or more layer structure arranged in parallel — this coil — I/O — 
business — since he is trying to connect with an external electrode, 
without it causes enlargement of a product — a conductor — resistance 
can be reduced, namely, — without it checks a miniaturization by what 
thickness of a band-like connection electrode and a drawer electrode is 
enlarged for (the number of laminatings is increased) until the 
electrode cross section of the Bahia hall and the cross section of 
equivalent extent are secured by making a band-like connection electrode 
and a drawer electrode into two or more layer structure — a conductor - 
- it becomes possible to reduce resistance and to raise the 
correspondence nature to a high current. 

[0057] Moreover, although it is necessary to consider the directivity at 
the time of mounting since stray capacity may occur between the 
electrode on a mounting substrate, and a drawer electrode and a RF 
property becomes easy to deteriorate when the drawer electrode is 




arranged near the outermost layer of a layered product A drawer 
electrode like the laminating mold coil component of claim 2 in the 
abbreviation center section of the direction of a laminating of a 
layered product And when it is made to arrange in a laminating side and 
parallel, it can become possible to control that stray capacity occurs 
between the electrode on a mounting substrate, and a drawer electrode, 
the directivity at the time of mounting can be abolished, and the 
workability in a mounting process can be raised. 

[0058] moreover, the coil which consists of a Bahia hall and a band-like 
connection electrode on the surface of a layered product like the 
laminating mold coil component of claim 3 and the capacity acquisition 
which counters — business — the case where an external electrode is 
arranged — the front face of a layered product — capacity acquisition 
— business — only arranging an external electrode — the Bahia hall 
and capacity acquisition — business — it becomes possible to secure a 
required capacity between external electrodes, and it can constitute 
laminating mold LC composite part easily. 

[0059] Moreover, while arranging a band-like connection electrode and 
the internal electrode for capacity acquisition which counters in one 
[ at least ] field of the one side of the direction outside of a 
laminating, and the other side rather than a band-like connection 
electrode like the laminating mold coil component of claim 4 the front 
face of a layered product — grounding — business — an external 
electrode — arranging — the internal electrode for capacity 
acquisition — grounding — business — when it is made to connect with 
an external electrode, it can become possible to secure a larger 
capacity than the case of the laminating mold coil component concerning 
claim 3, and the degree of freedom of a property design can be raised. 
[0060] moreover, the thing for which a still larger capacity is secured 
when the field in which the internal electrode for capacity acquisition 
of a layered product is arranged is constituted from an ingredient which 
uses a dielectric ceramic as a principal component like the laminating 
mold coil component of claim 5 — possible — becoming — the invention 
in this application — more — efficiency — oh, it can close. 
[0061] Moreover, since the manufacture approach of the laminating mold 
coil component of the invention in this application (claim 6) fills up 
this through tube with conductive paste and he is trying to form the 
Bahia hall after it irradiates the laser beam by which the spectrum was 
carried out by the diffraction grating and forms a through tube in a 
ceramic green sheet, it becomes possible to form a highly precise 
through tube very efficiently to a ceramic green sheet, and it can 




manufacture efficiently the laminating mold coil component of the 
invention in this application. Moreover, according to the approach of 
irradiating a laser beam, it is detailed, and since it becomes possible 
to form the Bahia hall where precision is high, it becomes possible to 
form a coil with many numbers of turns with the same product dimension. 
[0062] Moreover, without producing a location gap of a coil pattern by 
carrying out actual sticking by pressure, after performing and carrying 
out the predetermined number-of-sheets laminating of the laminating, 
carrying out temporary sticking by pressure like the manufacture 
approach of the laminating mold coil component of claim 7 whenever it 
carries out the laminating of the ceramic green sheet of one sheet or 
two sheets or more, it becomes possible to form a desired layered 
product certainly, and the laminating mold coil component of the 
invention in this application can be manufactured still more efficiently. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the appearance perspective view showing the laminating 
mold inductor concerning 1 operation gestalt (operation gestalt 1) of 
the invention in this application. 

[Drawing 2] It is the decomposition perspective view showing the layered 
product which constitutes the laminating mold inductor concerning the 
operation gestalt 1. 

[Drawing 3] It is the decomposition perspective view showing the layered 
product concerning the modification of the laminating mold inductor of 
the operation gestalt 1. 

[Drawing 4] It is the appearance perspective view showing the laminating 
mold inductor concerning other operation gestalten (operation gestalt 2) 
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of the invention in this application. 

[Drawing 5] It is the decomposition perspective view showing the layered 
product which constitutes the laminating mold inductor concerning the 
operation gestalt 2. 

[Drawing 6] It is the appearance perspective view showing the laminating 
mold LC composite part concerning the operation gestalt of further 
others of the invention in this application (operation gestalt 3). 
[Drawing 7] It is the appearance perspective view showing the laminating 
mold LC composite part concerning the operation gestalt of further 
others of the invention in this application (operation gestalt 4). 
[Drawing 8] It is the decomposition perspective view showing the layered 
product which constitutes the laminating mold LC composite part 
concerning the operation gestalt 4. 

[Drawing 9] It is the appearance perspective view showing the 
conventional laminating mold inductor. 

[Drawing 10] It is the decomposition perspective view showing the 
layered product which constitutes the conventional laminating mold 
inductor. 

[Description of Notations] 

1 Component (Layered Product) 

la The top field and bottom field of a component 

2 Coil 

3 External Electrode for I/O 
4, 7, 9, 13 Bahia hall 

5 Band-like Connection Electrode 

6 Drawer Electrode 

8 (8a, 8b), 12, 15, 16, 18, 19, 20, 44 ceramic green sheet 

10, 11, 14, 43 Conductor pattern 

17 Non-Calcinated Layered Product 

40 External Electrode for Capacity Acquisition 

40a The external electrode for grounding 

42 Internal Electrode for Capacity Acquisition 

A The direction of a laminating 
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